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Back in the day...




x!

x2

INV

=+

Constant Memory

Student Days - 1980's



]

easure
cale change
epeat

i)
S S
R Repeat
H Hew triangle

Similarity and Equivalent Fractions

Teaching Public HS & MS in the Early 1990's
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New adventures in the Mid 1990's
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O @ OT UberGraphX - open source graphing calculator
CP 2011 - Call For Participation
8@ Preferences and Soft Constraints, SofT 11 - Call for ...
Final Call For Doctoral Program Submission - CP...
Note on & special case of the matrix equation in...
Preferences and Soft Constraints, SofT'11-Call ...
MiniZinc 2.0 Workshop - Call For Papers

* Cannot get inverse of y=x/logx to work (5)
® ¥ Rubi 37
® ¥ Re: Rubi 37
L Re: Rubi 37

¥ Rez Rubi 37
* Re: Rubi 37
* Rez Rubi 37
Re: Rubi 37
* Rez Rubi 37
Re: Rubi 37
¥ Re: Rubi 37
¥ Re: Rubi 3?
Re: Rubi 37
Re: Rubi 37
» Re: rref, lu and matrix arrangements (2)
rrof. lu and matrix arranoements
Subject: Re: Rubi 37
¥ From: Albert Rich <Albert_Rich@msncom>
Date: Wed, 25 May 2011 16:08:46 -0700 (PDT)

On May 24, 6:42 pm, dd <didier.o...@hotmad com> wrote:
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Nasser M. Abbasi

Lines  Date

10 Tue 11:42 AM

74 Jun 15 10:27 PM

105 Jun 13 2:24 PM
123 May 31 1243 PM

33 May 31 2215 AM

105 May 30 2:25 PM

80 May 30 2:07 PM

54 May 30 %16 AM

3 May 25 842 AM
11 May 25 546 AM
18 May 25 1:07 PM

65 May 26 4:57 PM
61 May 29 8:04 AM
35 May 29 9:40 AM
39 May 29 11:17 AM
37 May 29 11:49 AM

The timing of your questions is nght-on! Yesterday, after 8 months
of work, | put the Finishing touches on the integration rules inspired

by the onginal 12 recurrence equations described in the
scimath,symbolic thread

http://groups.gaogle com/group/sci
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Teaching in the 2000's
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Our Math Ed World in the 2010's
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https://openupresources.org/math-curriculum/
http://www.youtube.com/watch?v=B41cxvTwzq0

lllustrative Mathematics 6-8 Math

Organizing Principles for Digital Components:

A digital activity should...

deepen understanding or replace physical
manipulatives.

cover the same math, so teachers can be flexible.

be easy for students and teachers to access.
not do the thinking for the student.

not be tech for the sake of tech.

“I don't use every applet
provided, but | do use them
quite often. With our new
state testing in lowa, |
appreciate my students being
given the opportunity to
manipulate the applets to
enhance their learning before
being given a computerized
assessment.” Melynee
Naegele @MNmMath




1. Find the area of the parallelogram and explain your reasoning.

Teacher’'s Choice 1

)

Area of a Parallelogram

| LOVE the one in 6th grade unit 1
lesson 4. It's the one | have used to %
show parents why this curriculum is
far superior to any other | have seen.
Students get to experience
decomposing a parallelogram and they
get encouraged to use an efficient
method, instead of just counting
individual squares to find the area. ra

&
@
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Alex Otto, Alaska



https://curriculum.illustrativemathematics.org/MS/students/1/1/4/index.html

lllustrative Mathematics: Algebral - Geometry - Algebra2

Organizing Principles for Digital Components:

Students have access to a suite of linked applications, including graphing
tools, synthetic and analytic geometry tools, and spreadsheets. Students
(and teachers) are taught how to use the tools, but not told when to use
them, and student choice in problem-solving approaches is valued.

Digital versions are developed when they are required by the Standard being
addressed, or when they offer a meaningful alternative to the paper and
pencil version to achieve the learning goals of the lesson.

The technology fits the curriculum, not the other way around.



On Demand Math Tools - MP5 Envisioned

IM Curriculum Professional Learning About Us Contact Us Register/Log In

s lllustrative . K H
N \ '/ Mathematics R enda" unt Math Tools

(%' Four-Function
Calculator

Units
(4" scientific Calculator

UNIT 1

(%" Graphing Calculator
Constructions and Rigid

Transformations

& Geometry

* Constructions @ Spreadsheet
¢ Rigid Transformations

* Evidence and Proof & Probability
« Designs Calculator

(%' Constructions

im.kendallhunt.com/HS/index.html|



https://im.kendallhunt.com/HS/index.html

Constructions

Students have worked so much
with numbers, equations,
variables, coordinate grids, and
other quantifiable structures, that
it may come as a surprise just
how far they can push concepts
in geometry without them.
Constructions with straightedge
and compass introduce students
to reasoning about distances,
generating conjectures, and
attending to the level of precision
required to define rigid motions.

Geometry v Unit1 v

= ¥ lllustrative
l \ '/ Mathematics

Lesson
1 2 3 4 5 6 7 8 9 10 11 12 13 14

LESSON 8
Using Technology for Constructions

Lesson Practice

8.1: How Do Digital Construction Tools Work?

bit.ly/IM-G1-8
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http://bit.ly/IM-G1-8

Constructions

-~ o 8.2 Additional Challenges
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Transformations

The focus on transformations in
IM Geometry shifts from
transforming whole figures, as
they did in MS, toward a more
point-by-point analysis. The
rigorous definitions students
develop are used to prove
statements involving angles,
distances, and congruence. This
perspective marks a transition to
thinking about transformations
as functions that take points as
inputs and produce points as
outputs.

Geometry v Unit1

> ¥, lllustrative
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Lesson
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

LESSON 20
Transformations, Transversals, and Proof

Lesson Practice

20.1: Math Talk: Angle Relationships

bit.ly/IM-G1-20



http://bit.ly/IM-G1-20

Transformations

20.2: Make a Mark? Give a Reason.

1. Translate lines AFE and C'D by the directed line segment from B to C.. Label the images of A, B, C, D, E as
A BLC DL B
2. What is true about lines AE and A’ E'? Explain your reasoning.
3. Take turns with your partner to identify congruent angles.
a. For each pair of congruent angles that you find, explain to your partner how you know the angles are

congruent.
b. For each match that your partner finds, listen carefully to their explanation. If you disagree, discuss your

thinkina and work to reach an aareement.




Transformations
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Two triangles created by angle-side-angle.
Are they really congruent? Transform the blue ra
to overlay the red to prove it.



Solid Geometry

In this IM unit, students practice
spatial visualization in three
dimensions, study the effect of
dilation on area and volume,
derive volume formulas using
dissection arguments and
Cavalieri's Principle, and apply
volume formulas to solve
problems involving surface area
to volume ratios, density, cube
roots, and square roots.

Axis of Rotation

Author: IM HS Curriculum Pilot
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1. Explore the applet.
How does the
Surface command
work?

2. Partner A:

Choose a 2D shape.
Change it. Rotate it.
Hide the 2D parts.

3. Partner B:
Rotate the 3D view.
Sketch your partner’s
2D shape.
Did you match it?


https://ggbm.at/e4jhspvn

Solid Geometry

ggbm.at/xbr/uhke

Slice That 5 Ways

Author: IM HS Curriculum Pilot
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Explore the applet.

Which solids could have
cross-sections shaped like...
any quadrilateral?
a square?
any triangle?
a circle?
both a circle and a square?
a regular hexagon?

What other questions would you ask?


https://ggbm.at/xbr7uhke

Solid Geometry eoebra.or

Make a cube and its net in
under a minute.

GeoGebra Math Apps

Get our free online math tools for graphing, geometry, 3D,
and more!

START GRAPHING CLASSROOM RESOURCES

Open geogebra.org
Select 3D Graphing
Select Cube

New Math Apps Classic Apps Offline Apps

Graphing Calculator GeoGebra Classic Augmented Reality

Geometry Spreadsheet App Store C | 8 k 2 B -t o -t h h
3D Graphing Probability Google Play IC p O I n S I n e g ra p
Scientific Calculator CAS Microsoft Store

Select Nets

Click on the cube
Select the Move tool
Grab the net & move it

OF oof N oy o1 e o D =

Say woot!


https://www.geogebra.org/

Future?



Augmented Reality

Place math objects on any
surface, walk around them, and
take screenshots from different
angles.

Millions of people around the
world use GeoGebra to learn
mathematics and science. Now
there’'s GeoGebra AR to explore
the potential of augmented
reality. This is just the start!

gabm.at/fmbmkpj/



https://ggbm.at/fmbmkpj7
http://www.youtube.com/watch?v=nmIIO9KZNww

Notices, Wonders, Questions?

Thanks!

bit.ly/silvergoldnctm

Jennifer Silverman, @jensilvermath,
jensilvermath@gmail.com,
proradian.net

John Golden, @mathhombre,
goldenj@gvsu.edu,
mathhombre.blogspot.com



http://bit.ly/silvergoldnctm

Selected Resources

Cambridge Espresso: technology use in secondary math
lllustrative Mathematics: the curriculum

Math Curricula from Open Up Resources

Make a Punch Card

Freudenthal Institute Secondary Math

Fathom dynamic statistics software

K-12 Open Education Resources: overview blogpost



https://www.cambridgemaths.org/Images/espresso_17_dynamic_technology_in_maths_learning.pdf
http://illustrativemathematics.org/curriculum/
http://openupresources.org/math-curriculum/
http://www.kloth.net/services/cardpunch.php
http://fi.uu.nl/wisweb/en/
http://fathom.concord.org/
http://opencontent.org/blog/archives/3657

